The influence of dextrose administration on neurologic outcome after temporary spinal cord ischemia was examined in New Zealand white rabbits. Spinal cord ischemia was p d u d by iofnrenal balloon occlusion of the a o m in unvlathetitcd animals A n i d s were observed for 3 days for neurologic evaluation. Fasted animals received intravenous dextrose, 0.5 g. kg-', or placebo before a period spinal cord ischemia. The dextrose was administered as either a bolus of a 50% solution (D50) 15 min before ischemia or as an infusion of a 5% solution (D5W) over 90 min before ischemia. With either mode of administration, preocclusion plasma glucose level was moderately increased as compared with that in animals that received lactated Ringer's solution in equivalent volume, ie., for the D50 bolus: 291 82 (SD) versus 166 2 67 mg-dl-' (P < 0.005); and for D5W infusion: 177 2 38 uernu 117 2 13 mg-dl-' (P < 0.01).
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With either mode of administration, neurologic outcome was poorer (P c 0.025) at 72 h in the animals that had received dextrose. For example, of the 10 animals that received D5W by infusion, nine were paraplegic (unable to walk) 72 h after ischemia, whereas only t h m of 10 control animals were paraplegic. The adverse effect of an increased blood glucose level has kendemonshated previously for cerebral ischemia. The present results are the f i x s t demonstration that increased plasma glucose may d t in a worsened neurologic outcome after spinal cord ischemia. Further, they indicate that, in nbbits, the threshold for this effect is low, i.c, d u t m r e ndministrrtion su5cient to produce a mean preischemic plum? glucose increase of 40 mg-dl-' was suffiaent to result in an i n d fre- THE WEIGHT of clinical and laboratory evidence indicates that an increased blood glucose value before ischemia prediises patients to a poorer neurologic outcome after an episode of cerebral ischemia.'-'0 The favored explanation is that an increased substrate (glucose) supply results in a greater lactic acid accumulation during the period of ischemia and a less fivorable intracellular environment during reperfusion."-'4 Although studies of cerebral ischemia have been numerous, the relevance of increased glucose to outcome after spinal cord ischemia has not been established. The following investigations were undertaken I) to determine whether an increased plasma glucose value influences neurologic outcome after temporary spinal cord ischemia, and 2) to examine the serum glucose threshold for a deleterious neurologic effect.
Methods
All protocols were reviewed and approved by the Animal Subjects Committee of the University of California, San Diego.
DESCRIPTION OF THE MODEL
Spinal cord ischemia was produced in New Zealand white rabbits by temporary occlusion of the abdominal aorta.15 Rabbits of either sex, weighing 2.8-3.5 kg, were studied. Before the study, the rabbits were maintained on a standard light/dark cycle and were fed Universal Rabbit Chow (Universal Feed, Inc., Colton, California). Free access to water was provided during fasting immediately before the study. For preparation, anesthesia was induced by placing the animals in a PlexiglassQ box containing 4% halothane in oxygen. After loss of consciousness, the rabbits breathed halothane iri oxygen from a face mask. After skin infiltration with 0.25% bupivicaine (0.5-1.0 mi), a 4 Fr., balloon-tipped, pediatric angiography catheter (Critikon Inc., Tampa, Florida) was advanced 15 crn into the abdominal a o m through a femoral arteriotomy immediately distal to the inguinal ligament. Preliminary investigations revealed that this results in a balloon location 0.5-1.5 cm distal to the left renal artery.
The groin wound was then loosely approximated, and the halothane was discontinued. Immediately before catheter insertion, intramuscular cephazolin, 25 mg . kg-', and intravenous heparin, 1,000 units, were administered.
Aortic occlusion was performed 90-120 min after discontinuation of halothane and after confirmation of normal neurologic function. The balloon was inflated until there was a loss of pulsatile distal aortic pressure (as transduced via the dye injection port of the angiographic catheter). In each animal, the rapid (1 5-25 s) onset of flaccid lower extremity paralysis was confirmed. The duration of aortic occlusion varied (8-30 min) according to the protocols described below.
After deflation of the balloon, the rabbit was placed in the supine position, the groin wound was reopened, the catheter was removed, and the wound was filled with Betadine" ointment and closed. Rabbits held in the supine position quickly assumed an immobile trance-like state. In addition, all rabbits had at least brief lower-body in-
